Abstract: An important surgical goal is to provide a first intention wound healing without trauma 11 produced by sutures and for this aim in the past several methods have been tested.
The samples were divided in three groups (a, b, c) of eight teeth and each specimen, with the two 23 portions strictly placed side by side, was put inside the box and irradiated three times, the first and 24 the second at 30 kW and the last at 10 kW power. The frequency was maintained at 20 kHz for all 25 the tests as well as the speed of the beam at 10 mm/sec.
26
The samples of the group a were irradiated without apposition, in the group b nanoparticles (<200 27 nm) of hydroxyapatite were put in the gap between the two portions while in the group c, a 28 powder of hydroxyapatite was employed.
29
Only the specimens of the group b showed a real process of welding of the two parts, while 30 specimens of groups a and c did not reach a complete welding process.
31
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Introduction
34
An important goal of the experimental and clinic surgery is the reaching of a real tissue welding to 35 provide a first intention wound healing without having the trauma produced by using sutures.
36
In the last years several methods were proposed, based on high-frequency electric charge [ 
42
One of the unsolved problems in daily dental practice concerns the treatment of the longitudinal The aim of this preliminary ex vivo study is to demonstrate the capacity of a 1070 nm pulsed fiber 47 laser to treat the dental fractures by dentine melting with the apposition of hydroxyapatite 48 nanoparticles as filler.
49
Results
50
All the observed samples showed large zones of carbonization associated to areas of dentine 51 melting.
52
Only the specimens of the group b showed a real process of welding of the two parts (Figures 1-3 
Discussion
73
The field of the biological tissues laser welding is full of publications related to the soft tissues only,
74
particularly on vessels, where different laser wavelengths were used. 
81
The laser welding process, as described by Wolf-de Jonge [17] , is provoked by the laser energy 
87
Gerasimenko [18] proposed, for the welding of biological tissues using laser device the utilisation of 
95
Bloom, by an "in vivo" study performed in rabbits where a facial nerve injury was followed by In this study we tested the possibility of obtaining a real dentine welding by the melting of the hard 101 dental tissues provoked by the laser irradiation associated to the hydroxyapatite nanoparticles 102 apposition.
103
It is important to underline that a pilot study performed on the 
107
A great role in the dentin welding process may be played by the pulse duration of 100ns: in fact, this 108 very short parameter may be responsible of the avoiding the possibility of carbonization.
109
Even if in this study the evaluation was only based on the microscopic observation, and for this 
Materials and Methods
117
Thirty freshly-extracted human third molars, decay-free, were used for this study.
118
They were stored in 0.5% chloramines solution before the experiment to inhibit microbial growth for twenty-four cylinders of 5 mm thickness were obtained they were polished and stored in distilled
126
water at room temperature until the performing of the test.
127
All the samples were grinded on their vestibular and buccal sides for obtaining a smooth surface 128 and, subsequently, cut, by a steel disc, perpendicularly to the plane face to obtain, by each specimen,
129
two parts which, subsequently, were perfectly put near each other ( Figure 5 ).
130
The 
136
By means of a pilot study it was noticed that the output power able to produce a great melting of the 137 dental tissue with the minimal carbonization was around 30 kW at a Repetition Rate of 20kHz and 138 with a speed of the beam of 10mm/sec. in focused mode.
139
Each sample was processed in a rectangular zone, between the two parts using a meshed filling 140 pattern with a distance between lines of 0.03 mm.
141
The samples were divided in three groups (a, b, c) of eight teeth and each specimen, with the two 142 portions strictly placed side by side, was put inside the box and irradiated three times, the first and 
145
The samples of the group a were irradiated without apposition, in the group b nanoparticles (<200 146 nm) of hydroxyapatite (Sigma Aldrich, USA) were put in the gap between the two portions while in 147 the group c, a powder of hydroxyapatite (Sigma Aldrich, USA) was employed.
148
The teeth were observed at two different magnifications (40× and 100×) under low and high-power 149 light microscopy (Nikon Lab Phot, Japan) and by a new device running through a smartphone
150
(We-LAB, DNAphone®, Italy); after metallization, it was also observed by Scanning Electron
